In past decades, hepatic portal venous gas (HPVG) has rarely been reported, and the mortality rate has been very high. In most cases, surgical intervention was needed. Presently, abdominal computed tomography can be conveniently used to diagnose HPVG, which has various underlying causes and benign courses. We present the case of a patient with HPVG due to anastomosis leakage after a sigmoidectomy for diverticulitis; the patient was cured with conservative management.
INTRODUCTION
Hepatic portal venous gas (HPVG) is considered a rare and ominous condition, with a reported mortality rate of 75%. Surgical intervention was needed in most cases in 1978 [1] . Currently, computed tomography (CT) can be used to diagnose patients with HPVG, which has diverse pathologies and minimal or absent clinical signs and symptoms [2] . Increasing numbers of patients with HPVG have been cured without surgery [3] . In a few reported cases, HPVG was associated with complications after gastrointestinal surgery [4] [5] [6] ; nevertheless, we were unable to find any cases of HPVG associated with anastomotic leak after a colon resection. Here, we present a case of HPVG that was diagnosed after a sigmoidectomy for diverticulitis and managed successfully without surgery.
CASE REPORT
A 29-year-old man was transferred to the Department of Surgery with an indication for surgery for recurrent sigmoid diverticulitis. He had experienced 2 attacks of sigmoid diverticulitis 10 months and 5 months before surgery. He was treated with oral antibiotics at an outpatient clinic. He was a hepatitis B antigen carrier, but the levels of liver enzyme were within normal limits. He had no other diseases. Antibiotics were administered for eight days immediately prior to surgery. At laparotomy, localized inflammation was seen at the sigmoid colon and the mesocolon. No sign of generalized peritonitis or walled-off abscess was noted. A sigmoidectomy and end-to-end anastomosis were performed. The pathology was acute suppurative to gangrenous diverticulitis with focal perforation.
Nine days after surgery, he had chills, and his body temperature was elevated to 39.2°C. CT showed a focal wall defect at the colon anastomotic site and a tract-like long abscess connected to the defect ( Fig. 1 ). Nil per os (NPO), fluid and antibiotic therapy resulted in immediate recovery. Ten days later, the patient started a soft diet and had bowel movements. Abdominal CT was repeated 16 days after the first CT to check the state of healing. CT showed that the focal wall defect of the anastomosis had disappeared, but minute air bubbles were detected in the mural portion ( Fig. 2A ). Unexpected findings included branch-like radiolucencies in the peripheral and the posterior portions of the lateral and the S4 segments of the liver, suggesting HPVG ( Fig. 2B ). He had no general or abdominal symptoms. Body temperature was normal. No abdominal tenderness or rebound tenderness was detected. Blood parameters were as follows: white blood cell 4,950/mm 3 , C-reactive protein (CRP) 2.3 mg/dL, and erythrocyte sedimentation rate (ESR) 56 mm/hr. CRP and ESR values were higher than normal, but showed a declining trend. Oral metronidazole was added to the previously used ciprofloxacin. The patient continued eating without any problem. No specific management step for HPVG was taken. Seven days after the second CT, a third CT was conducted to evaluate the HPVG. No HPVG was detected, and the sigmoidectomy site showed substantial improvement (Fig. 3 ). The patient was discharged, and no symptoms related to HPVG or diverticulitis occurred during the three months following discharge. This study was approved by the Institutional Review of Board (IRB) of the Inje University Seoul Paik Hospital (PAIK 2018-10-001) and the informed consent requirement was waived by IRB.
DISCUSSION
In 1955, Wolfe and Evans [7] first described HPVG in infants with necrotizing enterocolitis. Subsequently, it was reported in an increasing number of cases, including adults and pediatric pa- Fig. 2 . Images from the second computed tomography (CT), which was done 16 days after the first CT. (A) The focal wall defect of the anastomosis has disappeared, but minute air bubbles are seen in the mural portion (white arrow). (B) Unexpected findings (white arrow), which were considered to be due to hepatic portal venous gas, were seen as branches, like radiolucencies, in the peripheral and posterior portions of the lateral and the S4 segments in the liver. tients. The predisposing factors for HPVG include mucosal damage and bowel distension, which suggest increased intraluminal pressure and sepsis [1] . Our case illustrates mucosal tearing due to anastomosis leakage and sepsis due to an intra-abdominal abscess.
The diagnosis of HPVG is made based on branching radiolucencies within 2 cm of the liver capsule that are detected using plain radiography, CT, or ultrasonography. Pneumobilia is usually located in the central portion of liver more than 2 cm from the liver capsule [8] . In our case, CT showed intrahepatic branching radiolucencies at the peripheral portion of the liver. Recently, CT has been widely used to evaluate abdominal diseases or symptoms. Therefore, an increasing number of HPVG cases have been detected. The proportion of benign and non-life-threatening cases is increasing, too [8] .
In 1978, Liebman et al. [1] reviewed 64 cases of HPVG in adults. In their report, the most common underlying causes were necrotic bowel (72%), ulcerative colitis (8%), intra-abdominal abscess (6%), and bowel obstruction (3%). In 2001, Kinoshita et al. [3] reviewed 182 cases of HPVG. The underlying diseases were bowel necrosis (48.8%), digestive tract dilatation (13.0%), abscess (12.3%), ulcerative colitis (4.3%), gastric ulcer (4.3%), endoscopyrelated complication (4.3%), Crohn disease (4.3%), intraperitoneal tumor (3.7%), cholangitis (1.9%), pancreatitis (1.9%), and hepatitis (1.2%). A few patients with HPVG experienced complications after gastrointestinal surgery, including a gastrojejunal anastomosis [4] , left hemicolectomy [5] , and low anterior resection [6] . Unlike the 2 patients who had undergone a colectomy, the patient who had undergone a gastrojejunostomy experienced leakage at the anastomotic site. We were unable to find any cases in which HPVG was associated with anastomotic leakage after a colon resection.
The mortality rate for HPVG was 75% in 1978; thus, HPVG warranted urgent abdominal exploration in most instances [1] . At that time, most cases were associated with bowel ischemia and infarction, and early detection was impossible. In 2001, the mortality rate improved to 39%, and conservative treatment was used in 49% of the cases with 39% mortality. Surgery was performed in 51% of the cases, and the mortality rate was 38% [3] . HPVG with associated conditions, including digestive tract dilatation, gastric ulcer, ulcerative colitis, Crohn disease, and complications cause by the endoscopic procedure, was cured with conservative treatment [3] . Nelson et al. [9] suggested that the treatment for HPVG should be directed to the underlying disease. In patients with bowel necrosis or ischemia, an aggressive emergent laparotomy is recommended. In other cases, extensive investigation or conservative management, including NPO, hydration, antibiotics, and intervention drainage, should be considered [9] .
Iannitti et al. [10] reviewed 26 patients with portal venous gas detected using CT. Fifteen patients were managed nonoperatively, and the survival rate was 60%. They also concluded that portal venous gas on CT was associated with a wide range of pathologies that did not necessarily warrant surgical management. In our case, we detected HPVG following improvement in clinical symptoms and signs and managed it successfully with conservative treatment.
In conclusion, we report a case of HPVG associated with anastomotic leakage after a sigmoidectomy, which was cured with conservative treatment. We strongly suggest that careful conservative treatment can be applied to selected patients with HPVG.
